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Evaluation of HIFU effect on hepatocellular carcinoma with dynamic contrast-

enhanced MRI
ZHANG Yuan-yuan', ZHAO Jian-nong' , GUO Da-jing' , WU Wei' , CHEN Wei-juan' , RAN Li-feng’ (' Department of Ra-
diology, *Clinical Center for Tumor Therapy, The Second Affiliated Hospital of Chongqing Medical University, Chongging 400010, China)

Abstract: Objective To study the value of dynamic contrast-enhanced MRI in evaluating the curative
effect of high intensity focused ultrasound ( HIFU) for hepatocellular carcinoma ( HCC) and the prognosis.
Methods Fifty-one lesions in twenty-eight patients with surgically or pathologically confirmed HCC underwent
dynamic contrast-enhanced MRI scanning before and after HIFU treatment. The enhancement features of the
lesions and the surrounding tissues were analyzed. Results Forty-eight lesions underwent one HIFU treat-
ment, among which 39 lesions (76.47% ) showed no enhancement in the central necrotic regions or peripheral
annular enhancement in 1 — 2 weeks after HIFU and no viable lesions were detected in the follow-up MRI;
4 lesions (7.84% ) demonstrated no enhancement in the central necrotic regions, but peripheral annular en-
hancement in 1 —2 weeks after HIFU and peripheral enhanced nodules in 2 —3 months by the follow-up MRI; 3
lesions (5.88% ) showed dot-like, nodal or patchy enhancement in the necrotic regions and (or) the surround-
ing tissues in 1 —2 weeks after HIFU, and further, in the following 2 —3 months, the enhanced survived lesions
increased in size and number; 2 lesions (3.92% ) complicated with portal vein thrombosis demonstrated new
lesions after HIFU by the follow-up MRI. Due to their big size, 3 lesions (5.88% ) underwent more than one
HIFU treatment (2 —3 times). Lamellar necrosis without enhancement was shown in 1 =2 weeks after the last
HIFU treatment compared with prior HIFU treatment. Conclusion Dynamic contrast-enhanced MRI can sensi-
tively reflect the enhancement features of necrosis and the surrounding tissues after HIFU.

Key words: high intensity focused ultrasound; hepatocellular carcinoma; magnetic resonance imaging

EETA . F R PR BRI E (07-2-121)
Supported by the Medical Research Funds of Chongqing Bureau of Public Health(07-2-121)
PEE I kB B, Lo, Ll VS W T 5, 32 2 IR RRAR S W TR 5T . H1IG - (023) 62134407, E-mail: sxzyy1980@ sina. com
BSEE SR, HLiG : (023)63693060 , E-mail ; guodaj@ 163. com
Y #5 H #7:2007-12-04 ; f& [E] H #A :2008-01-02



sKPE P, 2. MR S5 140 Al HIFU 3657 A PR 97 2L 755

5 iR JF B A2 5 (high intensity focused ultra-
sound, HIFU) I F~ Il R I 7 4 Rl SS A4 i & H Bl
oo SCERLT — 4 ]l , F3h 7 JH R 0 2 i g 25 R )
i AB G far HERA FI B HIFU Y697 5 I8 SR 38 B A7 A A
RN SR I PR 3 5C TF AY [R)8 . MRT D) AR 4l 400
P R 205 L 2 S RO DL 3 8 i i HIFU 35
75 0 FESLR W (B LU 248 vh T HIFU
WRIT KRB B YA 5 A 28 460 % MR 3
I SR AT e PN S R i 30 i A AR B WL e B
AR AT [T 3 BT 28 9] S 1 T AR
HIFU 3597 J5 MRI 3253858 2 80, DR HAE HIFU i
I I P e 7 SO0 Af S 30 4 e v R AL

1 #REFTE

1.1 s R F#

W AEFR B 2005 4F 5 J % 2007 49 JT I IR B 2144 3Ok 58
AT HIFU 697 1 R & M T 3 28 4 51 A4t , 544 22
B, Lotk 6 B, AR 32 ~73 . 6 BIZ SR ITE AR UE S, HAx 22
PR I A 52 1l TP I AR 1 (AFP) Ay LAY i) MRT 3R 3045
ZiisW, 28 Bl 20 BISR BRI KL, T B0k 2 ~ 4 e L
BRI 10 Ak A TG 37 A, A
12 A R A AN 1A R T A4S AR E AR <5 em 32
A HAE S ~10 em 17 4, B4 > 10 em 2 4>,

1.2 HIFU 345

SR JC B i B R A S IRA T R4GE (H ERIEFRHL
RAEBRAEIREH]) o AR B AR AR 2 0ERH 5 g8 A A B AL
TN JEE R SABERRE SR C R, BITRITIER. TS
BOIRIT R R, SRR AR R O 2 B P AU R VAT IR
S ARSI T Fh 26 2 TS T IR YT B 2 T A R 4 41
HETAESETERX, 48 Mkt 1 1k HIFU 697,34
ikt E R BUR K (B KBRS 9.6.,12.7 14,8 cm) , H B
— M1 B0 R T RE 22 , N RE R 2 4 B B) BRI, 43 2 ~ 3 ¥R HIFU
VAT, Hod AN HEAT 3 Wk HIFU 3497, 2 /N0 44T 2 ¥k HIFU
VRIT IRYTRIRETE R 7 ~ 15 d, kb A i o w5
1.3 MRI #%%&

SRH GE 1.5T % MR Bi{& 4%, 28 £l % ¥ F HIFU 34
JPHT 1 JENATIRE MRI 64, 9 F HIFU 38975 1 JZE 20 1~ H
112 ~7 WA MRI G4, i 28 £ 51 4k HIFU J697 f5
1~2 8.2 ~3 447 MRI & %, 18 i 34 4~ 4k HIFU J397
JG5~6AEH,10 §i 25 A4t HIFU 3B97 )5 8 ~9 N A&
2,9 ) 24 4k HIFU 33975 11 ~ 12 A H 2 45,6 ] 10
Yt HIFU 3BY7)E 17 ~ 18 A~ A B 2, 1 i 1 AV 4k HIFU @97 )5
20 NARER . FE R GIAAT R L MR E-43 K sh 25 1 o
Hith. FH P51 K 2 0456 8 7 T2WI ( FRFSE-XL;
TR6000/TES0) %1 TIWI( FSPGR: TR180/TE3. 0) f# %l {3/

X a3 ( FSPGR : TR160/TE2. 2 . TR160/TE4. 4) 54k 7 FIESTA
(TR3.3/TEL. 5), 18 {5 2l 2 14 38 479 4% /¥ %1 5% A 2D-FSPGR
(TR150/TEL. 2), 10 {5 2 & 3 5% 459 3 J¥ 51 5% A 3D-LAVA
(TR4.0/TE2.0) o X LbFA A ELmE 2 — W 3L 7 i ( Gd-DTPA) | 5
20 ml R A RS S, SR 2 /s, 28N R IR
IG5 T 20 ~25 .60 ~70 5 90 ~ 120 s 173 R, [ 19K
%] HIFU 385710 5 54675 X S50k —3 . MRI B4 2 fi
K B R BRI ST B RO, FEMER HIFU 3897 590
SERMARTR A555 A5 10 B e 3 S H R R AL AR

2 HR

39 ANkt (76.47% ) 25 AIFU JAYTE 1 ~2 J& MRI K45 7s
ook RS 45 /N s T BH B AR Ak, TIWT S F & 3 {5 5, T2WI
EERFIE S AT LS R T1 K T2 (555K
(FD) HLTL K T2 {555, S8R 1 25 0kt 3B 3 2 Rtk
Teum ARG = X, JE 3 AT WLERR A% v B A iR sk, 2 ~20 S H
Ja ikl 2> 5147 MRI 4 1 ~6 ¥, Hid 2 ~3 4~ H A 39
ikt EA 5 ~6 A BAE 30 MRt E A8 ~9 AN AR 22
MREER 1L ~12 A AR 21 SpkkE A, 17 ~ 18 A~
TR 20 N ARE 1 ARt EE, EESRRRLL
TR WA/ IS ke SR AR DL R w Ak (81 1)

ABAAT LA Biig e 2 )8; C:d R 3 MNA; DtR B 12 AR
E1 HIFU &7 RKEATEE R kLA MRI R

4 AJRkE (7. 84% ) 2 HIFU 35975 1 ~2 J8 MRI £ 75% :
TIWI ikt R s 25 5, T2WI B2 s R[5S, ikt N i
SONPEAT i SR AR AT, ShA B SR A 1 45 B kE AR 2
Yok Tor LG5 5 X, A /T WWERRSR 1L, 2 ~3 4 A JF MRI
AR IR AN G AR TL K T2 {5552, Wi 5 sh ik
WIAT DA Ak, X R AL 255 BT HIFU 3697 )5 MRI 2 2578kt



756

i $30%

g3

SR (K 2) .

3 A kE(5.88% ) 22 HIFU JA¥7 )5 1 ~2 J&| MRI AR i
AR SE AN () o ek J] 30 AT UL AR 45 AR BB R
T1 K T2 {555, 2h A3 55 471 3l ko) 22 0k 259k B e
RIS A, Tk S S SR s AL R TR R ILF IR T
PR R 2 AN RE T 32 B3O Al P T3 7 458 D5 PR A X 2k 7 1) i
kB HIFU 3697,2 ~ 3 > H J5 MRI A2 £ % B kb 3 [l 47
KBHEZ (K3),

A 1 BB E 2 B3CERE 3 AR D AR HIFU & 57 /&
2 HIFU&TFRE R R HRET R BIRESTE MRI RI

2 AL (3.92% ) Sy Uk PR IR & OF 1) 7 O #, HIFU
RPN 1 ~2 8 MRI & R S kb0 T T2 (555, ah &
BESRFRAIR WL W s A AL . 2 ~3 S H R MRI & £
JEAT AR DL S A (BT N A B RO A% B

3 AAE(S. 88% ) R EUIM K HIFU 3597, R HIFU YR 77
Ja 1 ~2 J& MR A 353657 Bk B 7R, ik 22 KA IR J0 5
PARAR 5 DX, MRI B35 52 A ek P 38 R G o 30 4% O L S it
fE.

3 g

HIFU J& 347K i H T PRIG T 8 5244 i
B, HAI R 7 5 A T DR A AMIR RE 1 P 3R
FEFRPY, 7 2 s o] Ay £ 05 DX g dH 2R THR 3 65 ~
100 °C, &R BEE PEIRFE , AT A ENAYT H Y. RS
S HIFU G JH WA P ek Jed 23Ry SO B &, iRy T I
g, U BRI g T RE T — 0NN A L
fgiE . HPEZ HIFU 3697 5 R sk A2 A 42 %
VEAE T REEAR TS, b8 J8 S A7 30 ) s A 2 iRk e
T 10 T2 TR A, % B SRR A b e i Vst L
BPRYT Rt m AR AR R A G . MRI LUK 210
PR To M 20 2P SRR L E, Bk
HIFU 3597 J5 E— 3R 97 I 388 I 80T KX W5 #)
WraEE Tk,

JR R kL 28 HIFU YAYT G & A B IR gE
K MRI 545 sk HIFU 3697 5 T {5 5 50% Jo ks
S, e AE AR XS AT AR EE [P ETRBE | il A
JEYRAE , NI B H T HI BT I SRAE RS o 7E T2WI
L EEE MR IER I E ARG AR SRR,
T2 S5 X IR SR — e SR BR o PR A 0L
TACHEIRAE M TR 25 2 Sl 2 A AR 1 At 3R B
T2 B 575, NI oIk S5 A7 Mg 5 5. IIE, & F1
MRI 478 HIFU 3897 5 97 300U S s 5 v
I EA PR o

AWFFE R MRI ) 8534 5 4 15 W8 28 f5i] 51 4>
&kt HIFU 3697 10 J5 08 P 3 b JHL ) 30 5 Ak 4%
B AR R 39 ML HIFU 3897 )G 1 ~2 i MRI &
Akt PRI A TCR AL IRBE X, S8 3 ] UL AR SR AL
FE W] MRI &2 A kb fa e Joam Ak , J6 10 FRHR 558 16 3 i TH
%o FATNMIE HIFU 3897 J5 MRI Zh 53558 HH#00
AR AR L A A L7 N AT DO R a PSP S W BN B2 N

A ar 1 BBsAE2 A;C% 7 E3AMR
3 HIFU {&fr %M A8 MRI R



55 8 3]

sKPE P, 2. MR S5 140 Al HIFU 3657 A PR 97 2L 157

SR R AR TR 2R 2 MR A . MRI sl 4535
1 B PEIRSE AL PE IR SE B ORE AR P DL I
ANs AL, T 5 1 PR 25 20 el A B LA B A7 1) e 4
Ak, ERERIERNZFHS MR aRARIES FF
SLIF (] 55 5 A7 M L BUR R . 1T 22 2 PR AR AE IR 5
MIEEE =3 SEoi) ¢ ELRTR NG 3 NN %1 B S N
b, Wbk S 3R WA AR B N . AR 2 A, R
TR 2 21 2 750 W 7t A8 Ry S A 1 2 21 2, i A Ds 55 L T
Ko 4 Akt HIFU 3697 J5 1 ~ 2 J8 MRI & A8 kL3R
B ToamAk, A AR AL B 3 N A Rl R B
SR BT SRR A o FRATIA A X R R BT B
R T HIFU 597 5 IR G i T sl 1E 5 4 21N 5 A7
AR AINGE e 40, 76 R (HIFU 3397 )5 1 ~
2 J&) MRI gl 5 46 25 i 8 35 T PR R 5 Ak 19 R Pk 1A
2L 2 S MR A R P TG T, 2004 T o SR T, X R
BARKINA TR LWk, 3 AFkk HIFU 897 5
ok PSR (B80) R SATE AT L SR 85 9 IR s B bR 5
b, & #] MRI & 4 & AR AE 5 Ak k38 FEl 9K, B0 H
Wiz, mILEF NN HIFU 37 5 i kb o 8 2R 5% 77
B SR 5 TR B R TR R AL R R A7 A T SR AR SR

ARG GER A 2 Akt R R I B 5T K
FEke ikt HIFU 3597 J5 580 MR 5 4y 7R g YR A8 58
4 03 A~ J5 MRL Z 4 A B i ab e, 28
TR I G DT T TR ks 14 04 B8 3, AR ) HIFU
IRIT R RO . R M 5 A 1 B ks
e ELR A I NS B I R R 2 — . SCHk[ 8 -
10 438, I HIFU 3697 808 75 513 T 252 T T# ik eE
R ZEAY T Bk B A AR YT T T MO AR T B R
B 3 AR R K (e R AE 50 9.6,
12.7 14.8 em) , BCREUMK HIFU 3457, Kk HIFU 34
J7JE 1 ~2 J& MRI & A IF 5657 RS e & 20, i k2
R RTCIRALARAS 5 X, MRI i 177 55 25 955 k1 N 35 K B
JEEAR UL S AL i g5 R R HIFU J897 A 32 T
Skt KN BRI, HBL kR AR % 8 A 55, IR
HIFU 3357t R85 20 B IR T RIUR .

ABIE 5T Bl A 3 5 41 By 5 A 18 45 >k HT 2D-
FSPGR, J5 10 f4i>% F] 3D-LAVA (JHE P 3 25 RS o
3D-LAVA J75145 2D-FSPGR J3 31| 47 B P % 49 41 3k
WER S TCIZ IR {7 M b RD X b 8 8 v B R IR A
5], 3D-LAVA JF 50 (1448 s Al L AE A R 50 A
HIFU Ja97 7 30 R T HEAE . i i e

BEEE A IFA MK R ZE, TR R, %
MRI #2547 Sk R XE . W 3D-LAVA [ 51454 ASSET
FR KRG T H RG], B g ge 7 B AN ReIR 4r bt
SRR T BRIk 3D-LAVA JF51%
MR, T2, JZ)E & @ik 1 mm, Xf
HIFU 697 R/ N KRR th B HIFU 3697 J5 /N SR AF
52 R RE ) e RS AT AR U . B2 TR S
Wi K HIFU 3897 )5 & 1 MRI B35 7 5 i 3D-LAVA 3
SRR BRIV HIFU 57300 % 45 3 i Rk £
— BRI T FARA T

25 b prak, MRI Bl 285 3 5 451 4 ml DA R0 Jak b e ke
HIFU JA877 J5 i kIR S0 100 K FL ] i s AR R i, X i
iZWr & HIFU 3597 J5 g YR A8 5% A7 i kb L 2 k0N
Kb IR A S K PR 2 2E 2 1) ) W A AR e ) BB PR R
Sk, A R TR 5 A7 B R S B X PEAS
HIFU J&57 I8 997 SO0 T 0 W 2 A i

S E Lk

(1] 10 %, FREE, MOCH, 55 S RS R ORI I
SR B LGS [ D] hARREZRAk, 2001, 23(3) : 237 -239.

(2] 2647, IREIR, BRRZE, 45, v ol e SR AR 75 R T JF o 0 1 300
Rt )], e 24k, 2003, 25(1) : 94 -96.

[3] Kennedy J E, Ter-Haar G R, Cranston D. High intensity focused ultra-
sound ; surgery of the future? [J]. BrJ Radiol, 2003, 76(909) : 590
-599.

[4] Nling R O, Kennedy J E, Wu F, et al. The safety and feasibility of ex-
tracorporeal high-intensity focused ultrasound ( HIFU) for the treatment
of liver and kidney tumours in a Western population [ J]. Br J Cancer,
2005, 93(8) : 890 - 895.

(5] A Jysm, VIR, MIUb3E. o B 5 AR A IR YT i 19 0 MRI
FILT]. ARIUEREZBEEHR, 2007, 9(4) : 469 -470.

(6] #avb3e, W By, BRAERI, 45, v B8 58 458 75 1R 7 JHF 20 ML o Y
MRI W£E[J]. SCRBESZ, 2005, 21(16) ; 1788 - 1789.

[7] WuF, Wang Z B, Chen W Z, et al. Extracorporeal high intensity fo-
cused ultrasound ablation in the treatment of patients with large hepato-
cellular carcinoma[ J]. Ann Surg Oncol, 2004, 11 (12). 1061 -
1069.

[8] H/NFe, skaRe, HIMEMS, 55, MR 515 T 2 B IR oE X i i
VRIT I E T[] I R 7 2 4 4%k, 2003, 5(5): 282 -
284.

(9] & W, BR3CH, Bt % WA SYENSE R RE
FEFEIRIT TR A B0 40 I PR [T ] vh [ 7 R e e
2004, 20(1) . 73 -75.

[10] Z= R, 9e24if, JA b, 55 R BE R AR VAT I THh iR i

(] hEBE2 A e iR, 2005, 2(3) : 162 - 165.
(¥ EAE)



